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while numerous instances are on record in which the alluvium on the riverbed, after having been laid bare at great expense, was not rich enough to pay for sluicing.1
Dredging.—This method of recovering gold from the gravel of river beds has of late years made remarkable progress, and its extension to the working of all flat placers, including those which are at some distance from the nearest stream, has completely changed the aspect of shallow alluvial mining. Large quantities of material can be worked at a low cost, and without filling the rivers with debris and causing damage to agricultural lands down stream. The consumption of water is small. Dredging is practised in many countries—e.g., New Zealand, Alaska, Klondike, Siberia, British Guiana, Colombia, S. America, West Africa, the Philippines, and, most of all, in California. A. Grothe 2 states that the first dredge was operated on the Clutha River in New Zealand in 1864, but even in 1891 the method had made but little progress, and was generally looked on with disfavour everywhere except in New Zealand. In dredging, gravel is raised from the bottom of the river and delivered into a barge (also called scow, pontoon or hull), and the material is there washed, the gold extracted, and the tailings sluiced back into the river or stacked on the bank. Gravel beds not in rivers are also dealt with. Dredges may be divided into three classes, according as (1) suction pumps, (2) continuous chain-bucket elevators, or (3) a crane and bucket or shovel are used to raise the gravel.
(1) Suction Pumps.—In this system, a centrifugal pump draws material through a large suction hose reaching to the bottom of the river. At Alexandra, New Zealand, as long ago as 1887, a Welman suction dredge was put into operation, and others were built for the ocean beaches. They were found suitable for the treatment of fine gravel, sand, etc., but not for coarse gravel and stones.3 In 1891, a Welman suction dredge was in successful operation at Waipapa Creek, New Zealand.4 The pump was 3 feet (> inches in diameter, and the suction pipe, which was 13 inches in diameter, could be applied at any point in an area within a radius of 40 feet. The large stones were caught and separated from the fine stui! by a riddled hopper-plate. The gold was very finely divided, and was caught on plush mats which were washed every eight hours. The water for washing was supplied from a reservoir by means of an 18-inch pipe. Stones of 50 Ibs. weight were lifted by this pump, but larger ones occasionally blocked the suction pipe.
It is difficult to regulate the relative amounts of gravel and water raised by suction pumps, the latter tending to be in great excess. The .suction pipe is soon worn out, especially by coarse gravel, and the power required per ton of gravel is considerably greater than in the case of ladder-bucket dredges. Nevertheless, dredges of this type have been in successful operation on the Snake Eiver, Idaho, where a suction pump was working in 1899 on the material of the bank. A pit, 20 feet deep, was first excavated, and the sides were then sluiced down by jets of water, and sucked up through a hose pipe until a hole 200 feet square had been made, when the dredging apparatus was moved and a second pit excavated, the tailing being discharged into the
1 For a full account of river mining, with, details of dam-conatraction, etc., KCC; the article on the subject by E. L. Dunn in the Ninth Annual Rep. of the CaL Ntate AfitiWftf<Hri*t, 1889, pp. 262-281.    See also the Eleventh Report, 1892, pp. 150-163.
2 G-rotbe, Mineral Industry, 1899, p 326.
3 New Zealand Mining Handbook, 1906, p. 245.
4 Report of the Department of Mines, New Zealand, 1891.
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